Background on Value Assessment Frameworks in the United States
In our current environment of sustained increases in healthcare costs, evidence-based frameworks serve to inform healthcare decision-making in healthcare systems worldwide and to help control healthcare expenditures through the reduction of clinical variation. In the United States (US), decision-making regarding the evaluation of healthcare technologies was originally informed by health technology assessment (HTA) as evidenced by the creation of the Office of Technology Assessment (OTA) in 1972 [1] . Since the 1990s, healthcare expenditures in the US, as a percentage of gross domestic product (GDP) have dramatically risen compared to peer Organisation for Economic Co-operation and Development (OECD) countries, with healthcare outcomes that lag significantly behind other peer countries that spend much less. Consequently, the US has started transitioning from a volume-based healthcare system to one that focused more on "value" [2] . But what does value mean in a healthcare context? There is a lack of agreement on the meaning of value given the differing perspectives that exist (e.g., those of researchers, payers, clinicians, and patients).
With rationality and asymmetric information assumptions, economists typically define value as an opportunity cost, meaning what the consumer is willing to forgo to obtain specific goods or services [3] . Value assessment frameworks have diverse applications in a healthcare setting. Some are used primarily to make coverage and reimbursement decisions, while others are used to help inform treatment decisions. As an example, from a payer perspective, the value of a pharmaceutical product indicated to treat a chronic condition relates to its ability to either avoid or reduce the number of emergency room visits and hospitalizations, thus resulting in cost savings. A clinician would value the clinical attributes of a medication (safety, efficacy, toxicity), which usually would not explicitly take into account other attributes less directly related to the clinical effectiveness of a particular medication, such as, route of treatment administration (e.g., oral, subcutaneous injection, intravenous, etc.) or patient out-of-pocket costs.
Over the last decade, we have witnessed the emergence of several value assessment frameworks that are used by different professional organizations in the US. Figure 1 shows historical events preceding the rise of these value assessment frameworks.
Professional organizations involved in the development of value assessment frameworks include the American Society of Clinical Oncology (ASCO) [5] , the American Heart Association (AHA)/the American College of Cardiology (ACC) [6] , the Institute for Clinical and Economic Review (ICER) [7] , the Memorial Sloan Kettering Cancer Center (MSKCC) [8] , and the National Comprehensive Cancer Network (NCCN) [9] . The primary purpose of these value assessment frameworks is to inform different stakeholders and to realign healthcare decision-making, based on the most robust clinical evidence, with health economic considerations such as reimbursement and coverage decisions. Understanding the potential impact that these frameworks may have on informing healthcare decision-making and their impact on reducing unwanted clinical variation and improving clinical outcomes in our healthcare system, it is essential to ensure that they do not constitute a barrier to progress against unmet medical needs [10-12].
Concerns over the Implementation of Value Assessment Frameworks
There are several legitimate concerns over widespread implementation of value assessment frameworks. First, there is a lack of consensus on assessment processes and vetting of methods used to establish value [10] . In other words, the development of frameworks should be theory and data driven and tested prior to the widespread use of value frameworks in routine clinical practice. One way to address this concern would be the establishment of guidelines for the creation and implementation of value assessment frameworks, thereby ensuring that frameworks serve the aims of improved clinical outcomes, controlling healthcare costs, and patient preference. A second common concern about the implementation of value assessment frameworks is the absence of transparency in the way they synthesize clinical evidence to arrive at their recommendations. Value assessments of health technologies (HTs) are inherently complex and multifaceted, and these assessments inconsistently apply criteria and involve implicit judgments [13] . As a result, more evidence-based, reproducible, and transparent frameworks are needed. One avenue to address this issue would be the formal consideration of multi-criteria decision analysis [14] to facilitate transparent aggregation of evidence and preferences as part of value assessment processes [13, 15] . A third concern is the absence of the patient perspective. Very few value assessment frameworks explicitly account for the patient perspective by including decision-making attributes that matter most to them, such as treatment modality (mode of administration) and schedule (visit frequency) [16] , or reduction on the burden on caregivers [10] . These attributes go beyond traditional value assessment criteria, and their relative weights may vary greatly between patients.
A Call for Patient Engagement
Given the ongoing concerns about rapidly rising healthcare costs and the realization that a paradigm change from volume to value is needed, value assessment frameworks will likely have a more prominent role in which healthcare interventions are adopted by healthcare providers, payers, and ultimately patients. From a societal perspective, if patientcenteredness is truly a core value, as scientific advances permit greater treatment personalization of complex diseases such as cancer, it is critical that value assessment frameworks strike a balance between decision-making at No matter what perspective is adopted by value assessment frameworks, patients should still remain at the center. This reinforces the need to ensure that healthcare value assessment frameworks are rigorously developed and result in robust, consistent, and transparent information through the development of best practices to guide the development and implementation of these frameworks. Research is warranted for the testing and validation of methods that are used in value assessment frameworks. This call for research on value assessment frameworks is coupled with a call for increased funding opportunities to support these research efforts. It is reassuring to see that the Pharmaceutical Research and Manufacturers of America (PhRMA) foundation is leading the way by supporting research, through the foundation's value assessment initiative (VAI), that would address "issues in methodology and patient engagement" [17] .
